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0 Well screen having a protective frame for a horizontal or high-angle welL 



0 A well screen for a horizontal or high-angle well 
includes a screen main body (11) and a protective 
frame (12). The screen main body has screen rods 
(14) an-anged in the circumferential direction and ^ 
screen wire (15) wound on the screen rods. The 
protective frame includes protective rods (16) pro- 
vided on the outside of the screen wire in the 
circumferential direction and extending in the axial 
direction of the well screen, annular rod holding 
members (17) provided with interval in the axial 
direction for holding the protective rods, and a pro- 
tective wire (18) wound on the protective rods. When 
the well screen forced into the well passes through a 
bent section of the well, the protective frame slides 
in contact with the wall surface of the bent section 
thereby protecting the screen wire. 
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This invention relates to a well screen used for 
a horizontal or higbrangle well and. more particu- 
larly, to this type of well screen capable of prevent- 
ing damage to the screen or deformation of slits of 
the screcsn which tends to occur when the screen 
passes through a bent portion of the well in forcing 
the screen through this type of well. 

There is an increasing tendency in the field of 
wells for collecting oil. water, etc. to using, instead 
of a vertical well which is formed by vertically 
digging the ground from the ground surface toward 
an oil or water stratum, a horizontal or high-angle 
well which, as shown in Fig. 4, is formed by dig- 
ging a vertical section Ta, a bent section lb and a 
horizontal or high-angle section 1c extending hori- 
zontally or obliquely along an oil or water stratum 
2. Such horizontal or high-angle well is advanta- 
geous in that, since a screen portion of such hori- 
zontal or high-angle well from which oil or water 
can be collected has a length as many times as a 
vertical well, such horizontal or high-angle well has 
an oil or water production efficiency as many times 
as a vertical well. 

A screen 3 used in the horizontal or inlcined 
well 1 has a vertical pipe section 3a extending from 
the ground surface to the oil or water stratum 2. a 
bent screen section 3b and a horizontal or high- 
angle screen section . 3c extending horizontally or 
obliquely along the oi! or water stratum. In setting 
this screen 3 in the well 1 . a straight-line screen is 
gradually forced into the well 1 from the ground 
surface and the screen is bent from the vertical 
section 1a of the well 1 in conformity with the 
configuration of the well 1 and the horizontal or 
high-angle section 3c is thereby formed. 

In such horizontal or high-angle well 1, the 
screen sections 3b and 3c of the straight-line 
screen which is forced into the well 1 are sequen- 
tially bent when the screen portion of these sec- 
tions 3b and 3c pass through the bent section lb 
of the v/ell 1 and the horizontal section 3c is 
elastically restored to the straight-line configuration 
after passing through the bent section lb of the 
well 1 . The screen wire of the screen 3, however, is 
forcibly bent by sliding along the bent seciton 1 b of 
the well 1 while it is pressed with a strong force 
against the wall surface of the bent section lb and 
this often causes damage to the screen wire or 
causes plastic deformation of the screen wire 
which prevents restoration of the screen wire to the 
original configuration after the screen portion has 
reached the horizontal section 1c with the result 
that irregularity occurs in the width of the slits of 
the screen wire. 

It is, therefore, an object of the invention to 
provide a well screen for a horizontal or high-angle 
well which is capable of effectively preventing dam- 
age to or plastic deformation of the screen which 



occurs when the screen passes through, a bent 
section of the well. : > 

A well screen for a horizontal or high-angle well 
achieving the above described object of the inven- 

5 tion includes a screen main body and a protective 
frame, said screen main body having a plurality of 
screen rods arranged in the circumferential 
direciotn of the well screen and a screen wire 
wound on said screen rods and said protective 

10 frame comprising a plurality of protective rods pro- 
vided on the outside of the screen wire with a 
predetermined Interval in the circumferential direc- 
tion of the well screen and extending in the axial 
direction of the welt screen, a plurality of annular 

75 rod holding members provided with a predeter- 
mined interval in the axial direction of the well 
screen for holding the protective rods and protec- 
tive wire means provided about the protective rods 
in the circumferential direction of the well screen, a 

20 gap of a predetemnined value being fonmed be- 
tween the protective rods and the outer surface of 
the screen wire of the screen main body. 

According to the invention, when, in forcing a 
well screen into a well, the screen passes through*. 

25 a bent section of the welt, the protective frame 
having the protective rods and the protective wire 
slides along the bent section of the well while 
contacting the wall surface of the well. The inner 
screen wire therefore is in no case brought into 

30 contact with the wall surface of the well but is 
elastically deformed inside of the protective frame 
and, upon reaching of the well screen to the hori- 
zontal section of the well, the screen wire is re- 
stored to its original configuration. Moreover, since 

35 there is a gap of a predetermined value provided 
between the protective rods of the protective frame 
and the outer surface of the screen wire, by adjust- 
ing this value of the gap to a proper value, an 
adjustment can be made so that, when the well 

40 screen passes through the bent section of the well, 
the screen wire will not be brougth into contact with' 
the prtoective rods of the protective frame or. even 
if it is brought into contact with some of the protec- 
tive rods, the screen wire will not receive from the 

45 protective rods such an excessive load that will 
cause plastic deformation of the screen wire. Ac- 
cordingly, in forcing the well screen into the well, 
damage or plastic deformation caused to the well 
screen by passing through a bent section of the 

50 well can be effectively prevented and a constant 
slit width of the screen wire can be maintained in 
all conditions of the well. 

A preferred embodiment of the invention will 
be described with reference to the accompanying 

55 drawings. 

In the accompanying drawings, 
Rg. 1 is a perspective view of an embodiment 
of the well screen according to the invention 
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Shown with a part thereol being removed; 
Fig. 2 is a sicte'View of the screen of Fig. 1 
shown with a part thereof being rennoved; 
Fig. 3 is a sectional view of a part of the well 
screen in the axial direction; and 
Fig. 4 is a schematic view showing an example 
of a horizontal well. 
Figs. 1 - 3 show an embodiment of the well 
screen with a protective frame for a horizontal or 
high-angle well according to the invention. 

A well screen 10 consists of a screen main 
body 11 and a protective frame 12. The screen 
main body 11 includes a perforated pipe 13 perfo- 
rated with a multiplicity of liquid taking opening 
13a. a plurality of screen rods 14 provided on the 
outside of the perforated pipe 13, extending in the 
axial direction of the well screen 10 and arranged 
in the circumferential direction of the well screen 
10 with an equal interval between respective adja- 
cent screen rods, and a screen wire 15 wound 
spirally on the outside of the screen rods 14. This 
screen main body 11 is of a well known structure in 
the field of oil welis. A slit 15a having a predeter- 
mined width d is formed between respective wire 
portions which are adjacent to each other in the 
axial direction of the well screen 10. 

The protective frame 12 includes a plurality of 
protective rods 16 arranged in the circumferential 
direction on the outside of the cylindrical screen 
wire 15 and extending in the axial direction of the 
well screen 10. annular rod holding members 17 
holding the protective rods 16 at either end thereof 
and a protective wire 18 wound spirally on the 
outside of the protective rods 16. Each protective 
rod 16 is fixed at both ends to the rod holding 
members 17 by means of welding or other means. 
The protective wire 18 is welded to the protective 
rods 16 at each point of contact with the protective 
rods 16. The protective wire 18 is provided for 
forming a grid-like structure with the protective 
rods 16. so that the pitch of the protective wire 18 
will suffice if it is sufficient for maintaining the 
strength required for the purpose of the protective 
frame. 

There is provided a gap g of a predetermined 
value between the respective protective rods 16 
and the outer surface of the screen wire 15. This 
gap g is determined at a proper value taking into 
account the diameter of the well, radius of cur- 
vature of the bent section lb of the well and other 
design conditions in such a manner that, in passing 
of the well screen 10 through the bent section 1b. 
the bent screen wire 15 will not be brought into 
contact with the bent protective rods 16 or. even if 
the bent screen wire 15 is brought into contact with 
some of the bent protective rods 16, the screen 
wire 15 will not receive from the protective rods 16 
an excessive load which will cause plastic deforma- 



tion to the screen wire 1 5. . . ^ 

In the illustrated embodiment, the anhuJar rod 
holding members 17 are fixed to the- screen rods 
14 by suitable means such as welding in suitable 
5 locations between ends of a single well screen 10. 
By fixing the annular rod holding members 17 to 
the screen rods 14. a desired number of the an- 
nular rod holding members 17 can be disposed 
between the ends of a single well screen 10. Ac* 
10 cordingly, by determining the interval between the 
respective annular rod holding members 17 at a 
sufficiently short distance, the respective screen 
rods 14 and the screen wire 15 in each section 
between the two- adjacent annular rod holding 
16 members 17 are bent substantially uniformly in the 
bent section lb of the well and, as a result, the slit 
15a of the screen wire 15 in the bent section 3b of 
the screen 3 undergoes substantially a uniform 
change. Consequently, in the illustrated embodi- 
20 ment in which a desired number of the annular rod 
holding members 17 can be disposed between the 
ends of a single screen 10. there is less likelihood 
of occurrence of irregularity in the slit width d of 
the screen wire 15 in the bent section 3b of the 
26 screen 10 than in the case where the annular rod 
holding members 17 are provided only at the two 
ends of a single screen 10. 

In the illustrated embodiment, the inner periph- 
eral surface 17 of each annular rod holding mem- 
30 ber 17 is in sealing engagement with the outer 
surface of the perforated pipe 13. By tfiis arrango- 
ment. the respective annular rod holding members 
17 divide space 19 defined between the outer 
surface of the perforated pipe 13 and the Inner 
35 peripheral surface of the screen wire 15 in the axial 
direction of the weir screen 10 and isolate the 
respective spaces formed by this division of the 
space 19. Therefore, in a case where washing 
liquid or other liquid is injected from the inside of 
40 the screen 10 toward the outside of the screen 10 
for the purpose of cleaning a specific part of the 
screen 10 or for other purpose, flowing out of the 
washing liquid or other liquid through the space 19 
to other part of the screen 10 without concentrating 
46 on the target part can be prevented whereby clean- 
ing or other operation can be effectively carried 
out. 

The operation for setting this well screen 10 
having the protective frame in a horizontal or high- 

60 angle well will now be described. 

A plurality of the screen 10 of the above de- 
scribed structure are connected in series and puish- 
ed into a horizontal or high-angle well as shown in 
Rg, 4. When each screen 10 passes through tfie 

55 bent section lb of the well, the screen wire 15 is 
bent in confomnity with the configuration of the bent 
seciton lb. It is, however, the protective wire 18 of 
the protective frame 12 that slides in contact with 
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the wall surface of the bent section lb of the well, 
and the screen Lvvir^;,l5 js not brought Into contact 
with the wall surface of the bent section lb of the 
well but is elastically deformed inside of the protec- 
tive frame 12 and thereafter is restored to its origi- 
nal configuration when the screen 10 has reached 
the horizontal section 1c of the well. 

In the above described embodiment, rods and 
wire of a circular cross sectiorj are used as iiio 
protective rods 16 and the protective wire 18. Alter- 
natively, members of other cross sections such as 
rhombic, square and triangle cross sections may 
be used. 

The annular rod holding members 17 are not 
limited to the ones of the illustrated shape. The 
annular rod holding members 17 may be also ones 
whose length in the axial direction of the screen is 
larger than length in the radial direction of the 
screen. 

As a manner of fixing the annular rod holding 
members 17 to the screen main body 11, the 
manner of the above described embodiment ac- 
cording to which the annular rod holding members 
17 are fixed to the screen rods 14 of the screen 
main body 1 1 is particularly preferable because, as 
described above, the slit width d of the screen wire 
15 can be uniformly maintainijd. The invention, 
however, is not limited to this structure but the 
annular rod holding members may be provided 
only at two ends of one screen. 

The screen main body is not limited to the 
illustrated one employing the perforated pipe 13 
but other known or unknown type of screen such 
as the screen disclosed in Japanese Patent Pub- 
lication No, 32275/1983 which uses reinforcing 
rings instead of a perforated pipe may be used as 
the screen main body. 

If conditions under which the screen is used 
permit, the protective wire may be welded to a part 
of the protective rods instead of being welded at all 
points of contact with all protective rods. Alter- 
natively further, the protective wire may be welded 
at ends thereof to the annular rod holding members 
without being welded to the protective rods at all. 
Further, as the protective wire, a plurality of rings 
may be arranged with interval on the outside of the 
protective rods and welded to the protect! 'C« ?ods at 
all points of contact instead ot using a spiral wire 
as used tn the above described embodiment. 

Claims 

1. A well screen for a horizontal or high-angle 
well Including a screen main body (11) having 
a plurality of screen rods (14) arranged in the 
circumferential direciotn of the well screen and 
a screen wire (15) wound on said screen rods 
(14) CHARACTERIZED in that said well screen 



further includes a protective frame .(12X com- 
prising: 

a plurality of protective rods (16) provided 
on the outside of the screen wire (15) with a 

5 predetermined interval in the circumferential 

direction of the well scree and extending in 
the axis* direction of the wef* screen; 

a plurality of annular rod holding members 
(1'rO provided with a predetenmined interval In 

10 the ax:/^ direction of the well screen for hold- 
ing thf ^otective rods (16); and 

pro tective wire moans (18) provided about 
the protective rods (16) in the circumferential 
direction of the well screen. 

75 a gap (g) of a predetermined value being 

formed benveon the protective rods (16) and 
the outer surface of the screen wire (15) of the 
screen nriain body (1 1 ). 

20 2. A well screen ar^ defined in claim 1 wherein 
said annula'' rod holding members (17) are 
fixed to said screen rods (14) of the scresn 
main body (11) at seler:ted locations between 
the ends of a single screen unit (10). 
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